without any skin diseases were included. Informed consent Electrical capacitance, indicating the hydration level of the skin, was measured by a Corneometer CM 825 (Courage & was obtained from all participants, and the study was approved Khazaka, Cologne, Germany) (18 ). by the local ethics committee. Subjects were allowed to bathe If the clinical score progressed to a severe degree ( 5), as usual, but were instructed to avoid direct application of exposure was discontinued. For these test areas, the maximal detergents, moisturizers or emollients on their forearms during scores and the measured values for TEWL, chromametry, and the 5 days of investigation.
capacitance obtained on the day of discontinuance were used for the nal calculation.
Protective cream Statistics
The composition (Stokoderm® , Stockhausen, Krefeld, Germany) was in accordance with the INCI declaration: aqua, Statistical analysis was conducted using SPSS/PC + (Version octyl stearate, glyceryl stearate SE, glycerin, cetearyl alcohol, 10.0, SPSS, Chicago, ILL, USA). Data of visual scoring are sodium bischlorophenyl sulphamine, isopropyl palmitate, presented as means ± SEM. TEWL, skin colour a*, and skin glycol distearate, xanthan gum, ceteareth-6, phenoxyhydration (diVerences between baseline values and after irritaethanol, methylparaben, ethylparaben, propylparaben, butyltion) were determined. As the data were not normally distribparaben, ceteareth-25, fragrance.
uted, the diVerences between means were checked for signi cance using the Wilcoxon test for paired data for the Procedure erythema score, the comparison of TEWL, skin capacitance and skin colour. The chosen level of signi cance was p£ 0.05. The application area was the clinically normal skin of the medial volar forearms. The placement of test elds and arms RESULTS (6 chambers on the right and left forearms) was randomized. Three test elds were treated with 0.05 ml protective cream
The results of the TEWL are presented in Figs. 1-3 as rubbed onto a skin area 2 cm in diameter with a gloved nger.
means ± SEM. All data of day 5 are presented in Table I .
The other test elds served as untreated controls. After 10 min pretreatment, the irritants were applied on all 6 premarked Repeated application of SLS 0.5% twice daily induced toluene caused only a moderate increase in the TEWL Since in a previous study the exact chronological order of the irritants was shown not to have any eVect on the degree of over the study period, which was slightly suppressed by irritation (14) , the combination toluene/SLS was not included Stokoderm ( Fig. 2) . A moderate bene t of the test in the present study. Using this scheme of application, the product against toluene was also con rmed by the volunteers were treated from day 1 to day 4 (in each case at measurement of skin capacitance and the chromametry, the same time of day).
whereas the visual score showed contrary results.
Monitoring of the instrumental measurements and product tested ( Fig. 3) .
Clinical score graded for erythema, scaling and ssuring was recorded according to Frosch & Kligman (15 ) . 
aggravating reactions caused by other irritants (11) or
The a* value is the component of separation between red insuYcient application of products on exposed skin areas (positive value) and green (negative value) as a sensitive measure for quantifying erythema.
(24). However, so far, an investigation of relevant W. Wigger-Alberti et al. combinations of irritants against which protective creams can be tested has not been taken into account.
Table I. EVects of various treatment combinations (SLS, toluene) at day 5 for visual scoring, transepidermal water loss (TEWL, g/m2h), skin redness (chromametry, a*) and skin hydration measured by capacitance (arbitrary units). Mean change and SEM
The most important risk factor for occupational contact dermatitis is the exposure to irritants. Well-known irritants are water (wet work), detergents and cleansing agents, hand cleansers, chemicals, cutting uids and abrasives (25). Additionally, organic solvents are extensively used in many industrial applications. Moreover, in some professions contact with hazardous substances can be complex and manifold. For instance, workers in the metal industry are repeatedly exposed to water-based metal working uids, neat oils, detergents and organic solvents. Therefore, the interaction between irritant chemicals has signi cant practical consequences.
Stokoderm® has previously been shown signi cantly to suppress the irritation caused by SLS and toluene as Control animals were treated with the irritants only 9. Frosch PJ, Kurte A. EYcacy of skin barrier creams (IV ).
(26). It is gratifying that our results con rm the protect- protective creams, we performed the study with SLS 12. Wigger-Alberti W, CaduV L, Burg G, Elsner P. and toluene, which have been used as standard irritants Experimentally-induced chronic irritant contact dermatitis to in various types of patch tests (2, 3, 9-14, 20, 23, 26 ).
evaluate the eYcacy of protective creams in vivo. J Am Acad
